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Definition of Transport Networks

Transport networks are structured paths linking geographic nodes
through physical or virtual connections.

Connectivity and Network Value

Connectivity measures a network’s ability to link nodes effectively,
increasing value as nodes grow by Metcalfe's law.

Dynamic Evolution of Networks

Transport networks evolve over time driven by investments,
technology, and socio-economic changes.

Spatial and Economic Role

Transport networks reflect regional territorial structure, influencing
mobility, economic and social interactions.
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Network Structural Types

Transport networks can be centripetal, focusing flows on key hubs, or centrifugal,
distributing access evenly.

Direct and Indirect Connections

Networks may be direct point-to-point or indirect hub-and-spoke, affecting flow
efficiency and connectivity.

Impact on Efficiency and Resilience

Network structure influences efficiency, safety, cost, and resilience against
disruptions in connectivity.

Economic Opportunities and Inequalities

Number of connections and traffic levels reveal economic opportunities and
disparities between locations.
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Transport Network Topologies

Transport networks have unique geometric layouts and connectivity patterns
influencing their performance.

Topology Categories

Networks are classified as regular, random, small-world, or scale-free based on
connectivity characteristics.

Impact on Efficiency and Vulnerability

Topology affects network efficiency, adaptability to disruptions, and vulnerability to
node failures.

Interoperability Challenges

Integrating networks with different topologies, like maritime and road, poses
significant design challenges.
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Physical and Spatial Characteristics

Transport networks occupy defined spaces like roads and railways
or loose spaces such as air and sea routes sharing usage with others.

Network Accessibility Types

Networks can be continuous, accessible at any point, or discrete,
accessible only at specific terminals such as airports or ports.

Functional Network Classifications

Networks are classified as regular, random, small-world, or scale-
free, each with unique efficiency, resilience, and cost traits.

Planning and Sustainability

Understanding network typology aids in designing effective,
sustainable transport infrastructure tailored to mobility needs and
territory.
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Role of Transportation Networks

Transportation networks enable mobility by overcoming spatial barriers, organizing
economic and social activities territorially.

Network Spatial Characteristics

Networks develop in 2D or 3D spaces with one-dimensional flows, and their
continuity depends on ubiquity, divisibility, and immediacy.

Types and Efficiency of Networks

Road networks offer ubiquity and flexibility but face congestion; discrete networks
like rail and maritime are efficient for large volumes.

Historical and Modern Impact

Historically, networks consolidated territorial control; today, physical and digital
networks support global economic integration.
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Heterogeneous Network Development

Transport networks often develop unevenly with different segments built at various
times by diverse actors using varied technologies.

Balancing Expansion and Sustainability

Expanding networks must balance territorial coverage, operational costs, and
sustainability to avoid inefficiencies and high costs.

Economic and Regional Adaptation

Networks adapt to changing economic flows, with integration shifting flow centers
and creating new connections regionally and globally.

Network Density and Economic Development

Higher network density often correlates with greater economic development and
more articulated transport systems in developed regions.
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